Diversity and distribution of avifauna was studied at the tropical montane cloud forests of Horton Plains National Park, situated in the highland plateau of the Nuwara Eliya district from September 2015 to May 2016. Three main habitats were identified; cloud forest habitat, cloud forest die-back habitat and grassland habitat. Nine, 300 m line transects were marked in each of the habitats. Avifauna was recorded on three consecutive days of each month while travelling along these transects. Seventy eight species of birds were recorded during the study period. This included 66 resident species (with 13 endemic species) and 12 migratory species. The maximum value of the Shannon Wiener Index H' of 2.56 was recorded from the cloud forest habitat. In the cloud forest die-back habitat the H' was 2.49 and in the grassland habitat the H' was 2.31.The Jaccard similarity index, between cloud forest and cloud forest die-back was 0.58, and these two habitats had more common species. Cloud forest is the major habitat to be protected, with other habitats, in HPNP. Hence management of the HPNP should plan more actions to improve long term monitoring plans to warrant the protection of threatened species.
Introduction
Sri Lanka is a tropical island in the Indian Ocean, at the southern point of the Indian sub-continent, with a main island and several small islands. Sri Lanka is one of the eight 'Hottest Hotspots' out of the 36 Biodiversity Hotspots in the world (Myers et al., 2000) . Therefore, Sri Lanka is ranked among the highest in Asia, in terms of 'biodiversity per unit area ' (MOE, 2012) .
Sri Lanka is rich with 453 avifaunal species recorded at present, including 240 species of breeding residents, of which 27 are endemics and six proposed endemics (Gunawardena and Weerakoon, 2012) . The country is divided into six avifaunal zones, according to the distribution patterns of the resident bird species (Kotagama, 1993) . These zones are northern or Indian zone, low country wet zone, mid-country wet zone, hill country wet zone, dry zone and uva zone. Hill country wet zone is one of them, which is rich and abundant with most of the endemic and threatened species (Kotagama, 1993, Harrison and Worfolk, 1999 3481 Furthermore, there are some threats to the avifauna in Sri Lanka. Because the forest area coverage in Sri Lanka in 2015 was 33.0%, and despite the value being recorded to be, so it is fast declining (World Bank, 2016) .
There is a difference in the vegetation of highland forests in Sri Lanka, above 1,500 m (Ashton et al., 1997) . These forests have been classified as tropical montane cloud forests (WCMC, 1997) . In Sri Lanka, Horton Plains, Hakgala Nature Reserve, Peak Wilderness Sanctuary and Knuckles are the main forests of this particular type. The Horton Plains National Park (HPNP) is a well-known place in Sri Lanka, as a saddle shaped highland plateau (Pethiyagoda, 2012) surrounded by tea and Eucalyptus plantations.
There were previous studies carried out in the HPNP, as floral and faunal inventory (MfC, 1994) , National Conservation Review (Green and Gunawardena, 1997) and Management Plan (DWC, 2005) . Moreover, they have studied the avifaunal diversity on that studies. However, there were no recorded study after the Biodiversity Baseline Survey at HPNP which was conducted in 2007 by Department of Wildlife Conservation. The aim of this research to fill the research gaps of avifaunal studies in the HPNP. Therefore, this study was conducted to record the avifaunal diversity and to determine the population distribution of birds in different habitats in the HPNP.
Materials and Methods

Study area
The study was conducted at the Horton Plains National Park (6°47′-6°50′N, 80°46′-80°50′E) in Nuwara Eliya District at the eastern extremity of the central highlands (Figure 1 ). The HPNP is a protected area under the Department of Wildlife Conservation. The elevation of HPNP is about 2,000 m from mean sea level. The area of the national park is 31.6 km². HPNP was divided into three main habitat types, according to different characteristics of vegetation by using the methods of Biodiversity Baseline Survey at Horton Plains National Park (DWC, 2007) .
These three habitats were cloud forest, cloud forest die-back and grasslands. The cloud forest was distributed within 1,236 ha (39.7% of total area) with an undisturbed old-growth forest which is low in height (15-20 m) and the canopy trees were characteristically gnarled and twisted, due to the lower temperatures and high winds. The cloud forest die-back was distributed within 956 ha (30.7% of total area). Larger area of the canopies in the cloud forest were dead, and therefore it was known as the cloud forest die-back. There were three types of habitats which were totally considered as grasslands. These habitats were dwarf bamboo, tussock grass and carpet grass (DWC, 2007) . Grassland habitat was distributed in 806 ha (25.8% of the total area) of the national park.
Site selection
Sampling areas were located by using 1:50 000 analogue maps and 1:10 000 digital topographical maps, of the Department of Survey. A global positioning system device (Garmin, eTrex® 10) was used to mark transects within habitats. Nine, 300 m line transacts with 20 m swath, were marked in the cloud forest, cloud forest die-back and grassland habitats. 
Data collection
All the species of birds seen or heard within transect, were identified by using a 10x50 binocular (Nikon, Monarch) and recorded by using field guides of Harrison and Worfolk (1999) . Identified bird species were classified according to the National Red List of 2012 (MOE, 2012) and the Revised Avifaunal List of Sri Lanka (Kaluthota and Kotagama, 2009 ) Population of the birds was recorded on three consecutive days of each month, from September 2015 to May 2016 by traveling along transacts, from 05.30 a.m. to 09.30 a.m. Finally, opportunistic data and incidental observations were used to supplement information (Sutherland et al., 2004) .
Data analysis
Relative abundance [(number of individuals per species/total number of individuals)x100%], Shannon Weiner Diversity Index H' was calculated using the equation 1.
Where; Pi=the proportion of the total sample belonging to the i th species to measure the avifaunal diversity Significant differences between the monthly diversity indices were calculated using the t test. [t= (H'-H)/ (varH1 + var H2)1/2] (Magurran, 1988) . Jaccard Similarity Index {SJ} was calculated between the habitat by using the equation 2. SJ=Sa / (Sa + Sb + Sc)
Where; Sa=number of species unique to the first habitat Sb=number of the species unique to the second habitat Sc=number of species common in both habitats
Microsoft Excel™ was used to store data and further more calculations and illustrations of the figures. Minitab 17™ was used for statistical analysis of variance and t -test.
Results
Although there were 31 species recorded in the first month, this value was increased to seventy eight by the ninth month. Furthermore, the cumulative number of the species was recorded as a plateau in the last five months (Figure 2 ). Therefore, it was determined that the sampling effort was adequate for final calculations and analysis. Seventy eight species within 33 families of birds were recorded during the study period (Table 1) . This included 66 resident species (with 13 endemic species) and 12 migratory species. A total of 4,537 individuals belonging to 60 species were recorded in the cloud forest habitat. 1,870 individuals belonging to 45 species were recorded in the Cloud forest die-back habitat. Moreover 2,897 individuals that belong to 41 species were recorded in the grassland habitat. Maximum number of individuals was the hills wallow followed by the Asian palm swift. The highest number of species was recorded from the Family Timaliidae (babblers). The most significant about these findings was that all the species of that family whereas present at Horton Plains National Park. Out of the 12 species from the recorded migratory birds at HPNP, the highest number of species were recorded from Family Muscicapidae (Table 2) . Moreover three species of wagtails were recorded. In addition aquatic birds; whiskered tern and pintail snipe were recorded. Of the 78 species that were included for this research there were ten species, which only one individual was recorded (Table 1 and 2). Lowland common species such as the Common Kingfisher and the Spotted Dove were recorded in the least numbers.
A total of 19 species of birds that were believed to be nationally endangered, were recorded within the study period. Of them Blue-Tailed Bee-Eater, Rock Pigeon (taking into consideration only the wild population for this purpose) and Slaty-Legged Crake were in the CR (Critically Endangered) category. There were globally threatened species were recorded: Sri Lanka Whistling Thrush (EN), Sri Lanka Wood Pigeon (VU), Sri Lanka Ashy-headed Laughing thrush (VU) and the Kashmir Flycatcher (VU). There were eight new breeding resident species (Streak-throated Woodpecker, Crested Treeswift, Spotted Dove, Slaty-Legged Crake, Brahminy Kite, White-Browed Fantail, Ashy Prinia, Tawny-Bellied Babbler and Yellow-Eyed Babbler) and four migratory species (Brown-breasted Flycatcher, Yellow Wagtail, Sand Martin and Whiskered Tern) recorded for the first time in HPNP. Of the species of birds which were recorded from the fixed line transects, only 35 species were from the cloud forest while 26 species were from the cloud forest die-back and 23 species from the grassland. Therefore these species were only subjected to statistical analysis, while the other recorded species were treated as opportunistic observations. According to the relative abundance values in the cloud forest habitat (Table 3 ) the Asian Palm Swift was the most common bird (relative abundance=20.96% ) followed by the Sri Lanka White-Eye, the Sri Lanka Yellow-Eared Bulbul, the Hill Swallow and the Pale-Billed Flowerpecker. In the cloud forest die-back habitat (Table 4 ) the most common species was the Sri Lanka White-Eye (relative abundance=23.90%) followed by the Asian Palm Swift, the Black-Headed Munia, the Pied Bush Chat and the Jungle Crow.
In the cloud forest die-back habitat (Table 5) , the most common species was the Hill Swallow (relative abundance=28.2706) followed by the Asian Palm Swift, the Black-Headed Munia, the Pied Bush Chat and the Jungle Crow. From the total species taken into account in this study, 50 species of birds (Table 06) were observed opportunistically, while some rare species were also recorded in least numbers and a special feature being, the record of the Oriental Honey-Buzzard in all three habitats. Maximum Shannon Wiener Index (H') was recorded from cloud forest habitat (H'=2.56) while a minimum H' was recorded from grassland habitat (H'=2.31). Moreover after applying the t-test, in the cloud forest die-back habitat, the H' is 2.4 (Figure 3 ). Bird diversity differed significantly between the cloud forest die-back habitat and the grassland habitat (t=2.2587, df=3826) as well as between the cloud forest and grassland habitats (t=3.9484, df=6484).Bird diversity of the cloud forest did not differ significantly from the cloud forest die-back bird diversity (t=0.9325, df=3529). Jaccard Similarity Index (Table 7) between the cloud forest and cloud forest die-back was at 0.58 and these habitats had more similar species. Moreover between the cloud forest die-back and the grasslands, the value was at 0.47 and minimum value, 0.40 was recorded between the cloud forest and the grasslands which had less similar species.
Discussion
Though the Horton Plains National Park is relatively smaller than other National parks (DWC, 2007) , this area is rich in avifaunal diversity with a large number of bird species (Total number of species=78). There are endemic bird species with high population, present within the HPNP. Within the study there were some bird species that were not recorded in any of the previous surveys. They consisted of resident breeders such as, the Streak-Throated Woodpecker, the Crested Tree Swift, the Spotted Dove, the SlatyLegged Crake, the Brahminy Kite, the White-Browed Fantail, the Ashy Prinia, the Tawny-Bellied Babbler and the Yellow-Eyed Babbler. Moreover there were migratory species such as the BrownBreasted Flycatcher, Yellow Wagtail, Sand Martin and the Whiskered Tern.
In this study, percentage of the Sri Lankan breeding residents, 30.19% were recorded. Furthermore out of the endemic birds (27 considered endemic birds according to the National Red List: MOE, 2012) there were 48.15% were from Horton Plains National Park. Although the Rock Pigeon (Threatened category:CR) had recoded within the study, however, they were recorded near habitats which were disturbed by humans. Therefore, this pigeons should be feral pigeons (Columba livia intermedia) which were in LC category.
In previous diversity studies done by floral and faunal inventory (MFC, 1994) they have mentioned 87 bird species with 14 endemic species. In addition National Conservation Review (Green and Gunawardena, 1997) has recorded 26 species with 5 endemic birds. Furthermore Management Plan (DWC, 2005) has mentioned 87 species with 14 endemics. Final study about the bird diversity done by the Department of Wildlife Conservation has recorded 64 species with 13 endemic birds (DWC, 2007) .
Out of the newly recorded species, though the Slaty-Legged Crake was previously not recorded from Horton Plains National Park. However they were appeared in Victoria Park of Nuwara Eliya (Pethiyagoda, 2012) . On the contrary, common bird species within lowlands such as Spotted Dove and
